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REMARKS/ARGUMENTS 

Applicant has filed this response to the Office Action dated November 9, 2010. Claim 3 
is pending for prosecution. Claim 3 is independent and has been amended. Applicant 
respectfully requests the withdrawal of all outstanding rejections and objections and the 
allowance of all pending claims. 
I. Claim Rejections - 35 U.S.C. § 103 

A. Obviousness 

When determining the question of obviousness, underlying factual questions are 
presented which include (1) the scope and content of the prior art; (2) the level of ordinary skill 
in the art at the time of the invention; (3) objective evidence of nonobviousness; and (4) the 
differences between the prior art and the claimed subject matter. Graham v. John Deere Co. , 383 
U.S. 1, 17-18, 148 USPQ 459, 467 (1966). Moreover, with regard to the last prong of the 
Graham inquiry, 4< [t].o determine whether there was an apparent reason to combine the known 
elements in the way a patent claims, it will often be necessary to look to interrelated teachings of 
multiple patents; to the effects of demands known to the design community or present in the 
marketplace; and to the background knowledge possessed by a person having ordinary skill in 
the art. To facilitate review, this analysis should be made explicit" KSR International v. 
Teleflex Inc. . 127 U.S. 1727 (2007). 

The person of ordinary skill in the art is a hypothetical person who is presumed to know 
the relevant prior art. Custom Accessories, Inc. v. Jeffrey-Allan Indus. » Inc.. 807 F.2d 955, 962, 
1 USPQ2d 1 196, 1201 (Fed. Cir. 1986). The level of ordinary skill in the art in this area may be 
determined by looking to the references of record. In re GPAC Inc. . 57 F.3d 1573, 35 USPQ2d 
1116 (Fed. Cir. 1995). TTie references of record in this case reveal that a moderately high level 
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of sophistication is present in the subject area of the subject area of the instant application. Thus, 
Applicant submits that, as substantiated by the cited references, those with a bachelor's degree in 
food technology or the like would most likely be a person with ordinary skill in this field of 
endeavor. 

With respect to objective evidence of non-obviousness, the Applicant submits that the 
record supports the conclusion that there are long-felt but unsolved needs met by the present 
invention. As evidenced by the attached Declaration of Dr. 'Stephanopoulos (the "Declaration")* 
there is no evidence in the cited prior art of a method to produce ready-to-eat meat products 
based on entire-muscular tissue, wherein olive oil has been stably incorporated. There was 
certainly a need in the industry for this technology. There was not a lack of interest in the 
development of such products, but rather the technological difficulties implicated in the making ■ 
of these types of products were present. Instability in the incorporation of oil is indeed expected 
to result in the phenomena stated by the Applicant in paragraphs [0008]-[0009] of App. 
10/577,659. The claimed invention has thus addressed a long-felt need in the industry and 
succeeded to achieve this goal. For at least this reason the Applicant respectfully submits that 
the claimed invention is not obvious in view of the cited references. 

Finally, prima facie obviousness requires that there must be some suggestion or 
motivation, either in the references themselves or in the knowledge generally available to one of 
ordinary skill in the art, to modify the references. This motivation-suggestion-teaching test 
informs the Graham analysis. "To reach a non-hindsight driven conclusion as to whether a 
person having ordinary skill in the art at the time of the invention would have viewed the subject 
matter as a whole to have been obvious in view of multiple references," there must be "some 
rationale, articulation, or reasoned basis to explain why the conclusion of obviousness is 
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correct/* In re Kahn , (Fed. Cir. 2006). The KSR International decision by the Supreme Court 
has not eliminated the motivation-suggestion-teaching test to determine whether prior art 
references have been properly combined. Rather, in addition to the motivation-suggestion- 
teaching test, the Court discussed that combinations of known technology that are "expected" 
may not be patentable. Stated in the affirmative, therefore, combinations are non-obvious and 
patentable if unexpected. In the present application, no single prior art reference nor any 
combination thereof (legitimate or otherwise) meets the claimed limitations of Applicant's 
invention. 

II. Rejection of Claim 3 

Claim 3 stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Domazakis 
(U.S. Pub. No. 2003/0049364) in view of Hendricks et al. (U.S. Pat. No. 5,053,237) and Brandt 
(Marinades "Meat" Challenges publication). For the following reasons, Applicant respectfully 
requests reconsideration and withdrawal of this rejection. 

The Examiner asserts that Domazakis teaches most steps of the method as claimed in 
claim 3 of the present invention. The Examiner admits that Domazakis does not teach the "entire 
muscular tissue" in relation to the meat product of the present invention. The Examiner asserts 
that Hendricks teaches this aspect of the present invention. The Applicant will first show how 
Domazakis deals with different types of meat products and therefore is inapplicable and then will 
discuss how Hendricks combined with Domazakis does not disclose each and every limitation of 
the present application. Generally, the prior art alone nor in combination does not (1) brine the 
entire muscular tissue, (2) tumble the entire muscular tissue, and then (3) tumble the entire 
muscular tissue with olive oil in order for the olive oil to be absorbed by the muscular tissue. 

On page 4 of the Office Action dated 4/21/2011, the Examiner asserts that "one of 
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ordinary skill in the art would have been motivated to modify Domazakis and to employ the 
process of incorporation of olive oil in the * entire muscular tissue' meat pieces as disclosed by 
Hendricks [..]. One of ordinary skill in the art would have been motivated to do so, in order to 
increase consumption of health-beneficial unsaturated fats". The Applicant respectfully 
disagrees with the Examiner in several aspects. For reasons set forth herein, a person of ordinary 
skills could not reach the claimed method underlined in the present application by modifying 
Domazakis and adopting the process as disclosed by Hendricks, without exercising additional 
experimentation. 

Domazakis describes a process for the preparation of emulsion-type meat based products 
made of thin-chopped meat, that includes the step of adding olive oil after the thin-chopped meat 
has been mixed with water, salt, polyphosphoric salts, preservatives, vegetable proteins, milk 
proteins and starch using a machine of mixture (e.g, a meat grinder or cutter) (see Domazakis 
paragraphs [0001H0007], [0011]-[0012], [0031], [0038]). 
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Image 1: On the left: Microscopic view (x200) of a section of a meat emulsion-based 
product, containing olive oil (hot dog), stained with Nile Red (lipid staining). The lipid 
droplets are stained in red. On the right; Microscopic view (x20). Localization of dispersed 
oil droplets (stained in red), in a section of entire muscular tissue product, made according to 
the invention. Numbers indicate three separate pieces of meat and the different arrows, the 
indicative contact areas between them. 

Comminution in combination with salt addition significantly alters the structure of a meat 
system. As seen from the above image (image 1-left), the oil (and fat) globules are dispersed 
throughout the mass of a complex meat system , containing soluble proteins, but also insoluble 
components, such as fragments of muscle fibers and connective tissue. To the contrary, the olive 
oil droplets, within an olive oil containing- product of entire muscular tissue, made by the 
present invention, are specifically localized at the surface of the meat pieces and thus, in case of 
joining together individual pieces of meat (in a mould), the oil droplets are mainly seen at the 
contact areas of the different meat pieces (image 1 -right) (see below for further discussion with 
regards to this matter). 

Domazakis discloses a process for the preparation of emulsion-type meat-based products by: 
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(a) mixing (i.e. not simply contacting) in a mixing machine, thin-chopped lean meat at 

temperature of 0°C with water at a temperature of -2°C, salt, poly-phosphoric salts 
preservatives, vegetable proteins, rnilk proteins and starch (i.e. no use of a brine) , 

(b) inserting olive oil and continuing mixing in the mixing machine with simultaneous 

vacuum until the resulting mixture reaches 4°C, 

(c) encasing the meat mixture with simultaneous application of vacuum and pasteurising the 

encased meat mixture, and 

(d) freezing the product in freezing chambers up to 2°C. 

The method of the present application differs from Domazakis in at least the following 
aspects. First, Domazakis uses finely-chopped meat for the production of emulsion-type 
products (e.g. sausages, such as hot dogs). Second, Domazakis uses a technology for emulsion- 
type meat products, There is no teaching with regards to the technology of cured "entire 
muscular tissue"- based products as claimed in claim 3 of the present application. Finally, 
Domazakis faces the challenge of emulsion stability in emulsion-type products containing oil 
(image 1). To stably incorporate the oil therein, Domazakis adopts the following problem-to- 
solution approach: 



a. The finely-chopped meat is mixed with a number of additional non-meat 
ingredients, such as salt, poly-phosphoric salts, milk proteins, vegetable proteins 
and starch. 

b. Olive oil is inserted after the admixture of the aforementioned ingredients (i.e. 
salt, poly-phosphoric salts, milk proteins, vegetable proteins and starch) and the 
mixing stops when the temperature is 4°C. 
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However, Domazakis fails to disclose at least the following features of claim 3 of the 
present application (also referred to as the '659 App.): 

1 . producing meat products from entire muscular tissue, 

2. injecting entire muscular tissue with brine, 

3. tumbling of the brine-injected entire muscular tissue, 

4. adding olive oil to the brine-injected and fully tumbled entire muscular tissue, and 

5. tumbling after the addition of olive oil (a second independent step). 

On the other hand, Hendricks relates to methods, compositions and apparatus for treating 
and upgrading the tenderness and sensory qualities of fresh red meats. Hendricks "provides a 
mechanism whereby low grades of meat maybe be made tender, flavourful and juicy [..], This is 
accomplished by injecting the meat with appropriate injectates. Such injectates may include 
unsaturated vegetable fats such as corn oil, water, and even beef tallow or other saturated fats. It 
is presently preferred to include a binder in the injectate.. [..]". (see Abstract). Hendricks differs 
from the present application in at least the aspects outlined below. 

First, Hendricks achieves an upgraded tenderness and sensory qualities of fresh red meats, 
thus improving their market value. The *659 App. relates to entire-muscular tissue based 
processed and Ready-to-Eat products, such as ham and turkey fillet (see the '659 App., 
paragraph [0007]), wherein oil is being stably incorporated. The Applicant, as well as Dr. 
Stephanopoulos (as evidenced by his Declaration), is of the opinion that a fresh meat piece, e.g. a 
steak, rib eye and round, as disclosed in Hendricks (e.g. see tables 1-4) should not be regarded 
as being comparable (or similar) to a processed, ready-to-eat meat product. It is clear that 
injecting fresh meat with oil and the method in which an entire muscular tissue-based product 
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stably incorporates olive oil are two different processes and are therefore not able to be 
compared, (see the Declaration Sections 6 and 7). 

Second, according to the basic technology of cured meat products, based on entire- 
muscular tissue, the meat pieces (previously injected with brine, comprising salt and curing 
agent) are subjected to mechanical working (tumbling). Mechanical working loosens the 
structure of the musculature, breaks up cells, and makes brine absorption easier. This in effect 
increases the mobilization of the extracted, soluble meat proteins. The solubilised meat proteins 
migrate to the surface, where they form an adhesive substance (paragraph [0008]). 

"Processing" in the entire muscular tissue-based products of the present application, 
further includes cookinp . Heat-induced gelation is a complex physicochemical process involving 
structural and functional changes of the proteins. It includes three stages, i.e. dissociation, 
thermal denaturation and aggregation. Partial unfolding of the protein structure is accelerated by 
an increase in temperature, which results in the aggregation of the unfolded regions between 
protein molecules to form a three-dimensional network. The structural and conformational 
changes that occur as a result of thermal denaturation enable the soluble meat proteins at the 
surface of the meat pieces (with myosin being the main representative of salt-soluble meat 
proteins) to gel. Heat-induced gelation of the adhesive substance at the surface of the meat 
pieces, helps sticking together pieces of tissue items, in order for the resulting product to attain 
its desirable morphology. Following a heat treatment step (i.e. pasteurization), the resulting 
product is usually stored in refrigeration conditions until the end of its shelf life. 

As is shown by the above, the process associated with the technology of cured entire- 
muscle based meat products as claimed in claim 3 of the present application, has nothing to do 
with the preparation of fresh meat cuts found in the counter of a butcher or of a supermarket. 
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Therefore, there is a substantial difference between the specific Ready-to~Eat product (product 
of the l 659 App.) and the Ready-to-Cook product (product of Hendricks). 

Third, Hendricks makes use of an ''Injection apparatus" (Column 6, line 38), which aims 
to inject certain compositions (i.e. injectates) into pieces of fresh meat (injection as a process is 
characterised by a number of parameters, including an injection depth) . In this regard, the '659 
App. does not provide any teaching whatsoever with regards to an injection mechanism 
delivering a fatty substance at an injection depth, into the mass of a muscular tissue. The brine 
injection, as also discussed in our previous communication, has been employed for many years 
in the meat industry. 

Fourth, the problem faced by Hendricks, as well as the approach-to-solution employed is 
irrelevant to the present case. As mentioned above, Hendricks aims at upgrading the tenderness 
and . sensory qualities of fresh red meats, with the objective to improve their market value. 
Hendricks further points out the difficulty in retaining the injectate into the meat piece which, in 
the absence of a binder, has a tendency to cook out (Hendricks uses added ingredients, such 
methyl cellulose, a common water retention agent usually applied as a thickener). Quite the 
contrary, the present application relates to a method of processed entire muscle-based meat 
products, wherein oil is stably incorporated, without the need of additives. (See also the 
Declaration at Section 7). 

In the present case, a number of critical features, as underlined in the present invention, 
allowed for the stable incorporation of oil droplets, within the proteinaceous substance at the 
surface of the meat pieces. Using the method of the present application, the amount of extracted, 
salt-soluble meat proteins, (which migrated at the surface of the muscular tissue) successfiilly 
functioned as emulsifying agents, that stabilised the dispersed oil globules. Therefore, the oil 
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droplets are stably incorporated in the resulting cooked product, within the proteinac eous gel at 
the surface of the pieces of muscular tissue . Therefore, if individual meat pieces, processed 
according to the invention, are joined together in a mould, this proteinaceous oil-containing gel is 
seen at the contact area regions of the different meat pieces (image 2). 

In summary, the localisation of oil incorporation in the obtained product, characterises 
the novelty of the 4 659 App. resulting product. 




Image 2: (Microscopic view, x20). Localization of dispersed oil droplets (stained in red), in a 
section of entire muscular tissue cooked product, made according to the invention. Numbers 
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indicate three separate pieces of meat and the different arrows, the contact areas between them. 



This characteristic of '659 App., is neither taught, nor indicated in any of the cited 
references, either examined individually, nor in combination of such references. With particular 
reference to Hendricks, the resulting product therefrom is characterised by the 
deposition/delivery of an injectate (comprising water, oil and a binder) composition that 
penetrates the mass of fresh meat piece and has nothing to do with the product and method of 
making such product as claimed in claim 3 of the present invention, (Compare with claim 16 - 
claiming "injection the meat by causing the injectate to flow from the nozzle at a sufficient 
pressure such that the injectate composition penetrates the meat and at least a portion of the 
injectate composition penetrates the existing connective tissue within the meat, wherein the 
injectate composition being injected into the meat so as to cut at least a portion of the connective 
tissue within the meat in order to mechanically tenderize the meat "). 

One of the largest challenges faced by the Applicant in his attempt to develop the said 
olive oil-containing meat products was the phenomenon of oil exudation and the hindered 
protein extraction (paragraph [0009]). This was a long and unresolved problem felt in the 
industry. (See the Declaration). The approach-to-solution, as claimed in the present application, 
comprises the steps of: 



i. injecting entire muscular tissue with brine, 

ii. tumbling of the brine-injected entire muscular tissue, 

iii. adding olive oil to the brine-injected and fully tumbled entire muscular 
tissue, and 

iv. tumbling after the addition of olive oil (a second independent step). 
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v. maintaining a low temperature not exceeding 4°C prior to heat treatment 
Hendricks is silent with regards to the technical features, underlined in the claimed method of the 
present patent. Therefore, Hendricks alone or in combination with the other cited references, 
does not teach each and every limitation of the method claimed in the present application. 

The Examiner further asserts that Brandt discloses addition of various ingredients to the 
meat by either mixing, injecting, tumbling or massaging and that one of ordinary skill in the art 
would have been motivated to modify Domazakis in view of Brandt and to employ tumbling or 
injecting instead of mixing as an alternative technique for addition of various components to the 
meat. The Applicant kindly notes that "mixing, tumbling and massaging of meat" are not 
presented in Brandt as alternative methods to add various ingredients to the meat, but are rather 
used to "facilitate tenderization through disintegration of the muscle fiber sheath and stretching 
of the myofibrils." (see Brandt, page 2 of 7). Even if that was the case, Brandt clearly refers to a 
"marination system" or "marinating solution" that can be as simple as salt, phosphates and water, 
or more complex with flavours, seasonings, starches, vegetable or dairy proteins, acids, 
antimicrobials and antioxidants. The marinating solution/system neither in its simple, nor in its 
complex formulation, refers to a fatty substance, let alone olive oil in the exemplary amounts 
disclosed in the present application. Brandt points out that one of the keys to creating a 
functional marination system is to include ingredients that promote the capability of the muscle 
to bind water, such as salt and phosphates and those that actually bind water such as soluble 
proteins and starches. Therefore, by reading Brandt, the person of ordinary skills, is directed 
away from the use of a fatty substance, such as olive oil in the marinating solution. Further 
evidence is presented in the Declaration at Section 8. Moreover, Brandt refers to marinated fresh 
meat pieces, rather to cooked, ready-to-eat products. 
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The role of a marination system, as correctly addressed by Brandt, is to promote the 
capability of the muscle to bind water. In order to retain as much as possible of the added water 
(i.e. to increase product yield, tenderness and juiciness), proper compounds must be blended in 
the solution of the injectable brine. Sodium chloride, sodium phosphates (typically 
pyrophosphate), polysaccharide gums, soy or whey proteins, modified starches are common 
ingredients. The presence of these highly charged or hydrophilic, individual or mixed, 
compounds enables the injected meat to effectively retain water, thus increasing its yield and 
palatability. Notably, phosphates can very effectively increase charge repulsions between 
myofilaments and facilitate the removal of transverse myofibrillar proteins, which act as 
structural constraints to myosin extraction. The expansion of the myofilamental lattices allows 
water-binding and physical entrapment in the brine-treated meat. On the other hand, olive oil is 
a non-polar substance. It is not thus expected to raise the beneficial effect of increasing the 
water-binding capacity. Most importantly, it is common fact, that olive oil, being non-polar, will 
not dissolve in the water, as the water molecules will hydrogen bond to each other and will not 
allow the oil molecules between them. 

According to the Applicant* s experimental work, the addition of oil, if it is carried out by 
the wrong manner and/or at the wrong timing, it is found to result in a number of undesirable 
phenomena. Inventive work was thus needed to develop the appropriate method, for the 
attainment of the desirable technical effect. One of the critical process features with a significant 
technical effect was the precise timing for olive oil addition, i.e. after the brine-injected meat has 
been fully tumbled (see Claim 3 (b), as originally filed: at the end of the tumbling, the olive oil is 
added). At that timing, the available amount of extracted meat proteins has been maximized due 
to the mechanical working of the meat in the tumbler. The solubilised meat proteins migrate to 
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the surface of the meat pieces and form an adhesive film that, in the present application, not only 
provides a sticky substance for binding the pieces of meat, in order to attain its desirable 
morphology, but also offers the appropriate matrix for the 
v emulsification/entrapment/encapsulation of the oil droplets. The addition of olive oil at a wrong 
timing was found to result in the formation of an insulating layer that hinders the extraction 
or/and migration of the solubilised meat proteins to the surface of the meat pieces (see the '659 
App. paragraph [0008]: "The admixture of fat hinders considerably the injection of various salts 
(e.g. nitrites) and the extraction of proteins ..[..]•")• 

In summary, the critical technical features underlined in the claimed method, which are 
linked to one novel aspect of the '659 App., are absent in the cited prior art cited (i.e. Hendricks, 
Brandt and Domazakis). Even if a skilled person would have attempted to combine the teachings 
of Hendricks and Domazakis, he would still not arrive at the subject matter of '659 App. In 
particular, either taken individually or in combination, Domazakis and Hendricks fail to disclose 
certain critical technical steps, which led to the contribution to the art and the surprising effect of 
the claimed method, in particular (1) adding olive oil to the tumbled and brine-injected entire 
muscular tissue, and (2) tumbling after the addition of olive oil (a second independent step). 
(See the Declaration Section 8). By combining the cited art, the skilled person would have rather 
considered to use an injectate, the way disclosed in Hendricks, having as a "binder" (see 
Hendricks, e.g. column 6, lines 23-25) a composition comprising a combination of ingredients as 
disclosed in Domazakis (i.e. preservatives, polyphosphates, vegetable proteins, milk proteins and 
starch). There is no such disclosure in the '659 App. Following Brandt, in combination of 
Domazakis and Hendricks would still not go the person of ordinary skills any further, as it would 
only teach him how to optimise the marinating solution and employ different methods to 
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facilitate tenderization. Most importantly, for the reason that Brandt clearly teaches that "All of 
the ingredients should be dispersed in ambient temperature water for proper dissolution" (see 
page 2, third paragraph), the person of ordinary skills would rather not consider the said 
reference any further. 

In summary, the method and product derived therefrom taught by the claimed method of 
the present invention is also novel and inventive, in view of the cited prior art because (1) 
Domazakis relates to an emulsion-type product, containing olive oil; (2) Hendricks discloses 
fresh meat pieces having been injected (i.e. delivery of a liquid into the muscular tissue at an 
injection depth) with an injectate, that preferably also includes an added ingredient, such as 
methyl cellulose, a conventional water retention agent often used as a thickener); and (3) Brandt 
describes marinating solutions for the preparation of fresh marinated meat pieces. The 
marination solution contains ingredients that promote water binding capacity. 

Applicant therefore respectfully submits that neither Domazakis nor Hendricks nor 
Brandt nor any legitimate combination thereof teaches or suggest all of the limitations of claim 3. 
III. Conclusion 

Applicant respectfully submits the claims and the application are in condition for 
allowance and such is courteously solicited. If any issue regarding the allowability of any of the 
pending claims in the present application could be readily resolved, or if other action could be 
taken to further advance this application such as an Examiner's amendment, or if the Examiner 
should have any questions regarding the present amendment, it is respectfully requested that the 
Examiner please telephone Applicant's undersigned attorney in this regard. Should any fees be 
necessitated by this response, the Commissioner is hereby authorized to deduct such fees from 
Deposit Account No. 1 1 -0 1 60. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application of: DOMAZAKIS, Emmanouil 
Serial No-: 10/577,659 
Filed: May 1,2006 

For Method of production of meat products 
from entire muscular tissue, with direct 
incorporation of olive oil 



Examiner: STULII, Vera 
Group Art Unit: 1781 
Attorney Docket No.: 506845.3 
Customer No.: 27526 
Confirmation No.: 8474 



Via EFS-Web 

Commissioner for Patents 

P.O.Box 1450 

Alexandria, VA 22313-1450 



Sir: 



DECLARATION OF GEORGE STEPHANOPOULOS 
PURSUANT TO 37 C.FJR § 1>132 

1. 1 am currently the A. D. Little Professor of Chemical Engineering at the Massachusetts 

Institute of Technology. My PhD is in Chemical Engineering and I have heen in this position for 

27 Vi years and have been involved with teaching, research, technology development, and 

industrial consulting with more than 50 companies in food processing, chemicals, 

pharmaceuticals, etc. My expertise is in process engineering and I have been involved with a 

very broad variety of process-product combinations in the food industry and the other industrial 

sectors mentioned above. I have also worked as Chief Technology Officer for the Group of 

companies of Mitsubishi Chemical Corporation in Tokyo, Japan, where for 5 years 1 was in 

charge of R&D and technology for new business. In this capacity I was the Managing Officer 

responsible for the Intellectual Property Department of the Corporation and was responsible for 

Patent Strategy and Patent Defense. 
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2. I am an author or co-author of many publications. These include: 
A. Authored-Coauthored Books 

1. "Synthesis of Heat Exchanger Networks," in Industrial Energy Conservation, 
E. Gyftopouios (Series Editor), MIT Press (1982). 

2. Chemical Process Control: An Introduction to Theory and Practice, Prentice- 
Hall (1984). Also in Greek and Chinese translations 

3. Solutions Manual; Chemical Process Control: An Introduction to Theory and 
Practice, Prentice-Hall (1985). 

4. Analysis <£ Planning of Greek Petrochemical Industry, KEPE, Athens (1986). 

5. The Scope of Artificial Intelligence in Process Engineering, CACHE 
Monoghraph (1990). 

6. Intelligent Systems in Process Engineering: Paradigms for Product and 
Process Design, by George Stephanopoulos and Chonghun Han, Volume 21 in the 
"Advances in Chemical Engineering Series", Academic Press (1995). 

7. Intelligent Systems in Process Engineering: Paradigms for Process Operations 
and Control, by George Stephanopoulos and Chonghun Han, Volume 22 in the 
^Advances in Chemical Engineering Series", Academic Press (1 995). 

B. Edited-Coedited Books 

1. "Artificial Intelligence in Chemical Engineering Research and Development" 
(Geo. Stephanopoulos and M. Mavrovouniotis, Editors), Special Issue of Computers and 
Chemical Engineering, Pergamon Press (1988). 

2. CACHE Case-Studies Series in "Knowledge-Based Systems in Process 
Engineering", 3 Volumes. CACHE (1988). 
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3. CACHE Monograph Series in "Artificial Intelligence in Process Engineering 
edited with J. Davis, 3 Volumes published, 2 in preparation. CACHE (1990). 

4. Foundations of Computer Aided Process Design, J. J. Siirola, I. E. Grossmann 
and Geo. Stephanopoulos (editors), CACHE-Elsevier (1990). 

5. On-Line Fault Detection and Supervision in (he Chemical Process Industries, 
P.S. Dhurjati and Geo. Stephanopoulos, IFAC Symposia Series, No.l (1993) 

6. ISPE '95: Intelligent Systems in Process Engineering, Geo. Stephanopoulos, 
J.F. Davis, and V. Venkatasubramanian (editors), AIChE Symposium Series, Vol. 92 
(1996) 

7. Proceedings of the European Symposium on Computer-Aided Process 
Engineering, ESCAPES, Volumes 1 and 2, Geo. Stephanopoulos (editor), Computers 
and Chemical Engineering, (May 1 996) 

8. Selected Papers- ESCAPES, Special issue of Computers and Chemical 
Engineering, Geo. Stephanopoulos and E. Kondili (editors) (1998) 

9. IFAC Proceedings: Dynamics and Control of Process Sysiems-2001 ; Geo. 
Stephanopoulos, J.H. Lee, and En Sup Yoon, editors. Pergamon Press, 200 1. 

C. Papers Published in Refereed Scientific Journals: 214 

D, Papers Published in Conference Proceedings: 185 

3. This Eteclaration is being presented by me in furtherance of the prosecution of the above- 
referenced application. 

4. I have reviewed the above-referenced application in detail a& well as Domazakis (U.S. 
Pub. No. 2003/0049364), Brandt (Marinades *Meat" Challenge publication) and Hendricks et al. * 
(U.S. Pat. No. 5,053,237), which have been cited during prosecution. I have compared the 
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method presented in the cited references to the method of the invention disclosed and now 
claimed in the present application, herein referred to as "App. 10/577,659." After reviewing 
these references, it is my firm conviction that these references do not render the claimed 
invention obvious. 

5. Although vegetable oil-containing meat products of emulsion-type, may be retrieved in 
the literature (Dubanchet, U.S, Pat No. 5,238,701; Bloukas &. Paneras 1 , 1993, attached hereto as 
Exhibit A), no evidence has been provided so far with regards to processed, readv-to-eat meat 
products based on entire-muscular tissue, wherein olive oil has been stably incorporated. This> 
by no means, indicates a lack of interest in the development of such products, but rather confirms 
the technological difficulties implicated in the making of these types of products. Instability in 
the incorporation of oil is indeed expected to result in the phenomena addressed by the Applicant 
in page 1, lines 32- 44 of App. 10/577,659. The claimed invention has thus addressed a long-felt 
need in the industry and succeeded to achieve this goal. 

6. * There is nothing in the cited references themselves or in the knowledge generally 
available to a person of ordinary skill in the art at the time App. 10/577,659 was filed, that 
would lead one of ordinary skill in the art to combine the cited prior art. First of all, the only 
prior art that at least indicates combination of entire muscular tissue and vegetable oils is 
Hendricks, yet the goal of the invention, the method followed and the products resulting 
therefrom, have nothing to do with the goal, the claimed method and resulting products of the 
present application. Clearly, the goal in Hendricks is to upgrade the tenderness and sensory 
qualities of fresh red meats, thus improving their market value. However, the deposition of oil 
inside the mass of a fresh raw meat, by means of an injection apparatus, is substantially different 

1 J. G. Bloukas & E.D. Paneras. Substituting olive oil for pork backfat affects qucfotyofla\v-fmfrojtftfurters* Journal 
of Food Science, vol. 58 (4), 1993 
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to the stable oil incorporation, as achieved by the method described in the present patent, in a 
sliceable ready-to-eat meat product based on entire-muscular tissue. In the latter case, the 
mechanical working (=tumbling), as well as the presence of sodium chloride, have led to the 
extraction and solubilisation of myofibrillar proteins, which, surprisingly, were found capable of 
forming a stable composition on the surf ace of the meat pieces with the added oil and the free 
wate£ (by means of emulsifi cation and/or entrapment phenomena). That was an interesting and 
surprising effect. It is> therefore, the precise localization of the stably dispersed oil droplets, that 
characterizes ihe uniqueness of the product resulting from the present application. The novel 
aspect of App. 10/577,659 is reflected m the description of the critical process features, which 
allowed for the stable incorporation of the oil droplets in the precise location. In my opinion, 
neither the precise localization of the dispersed oil globules, nor the critical process features 
which contributed to the novel aspects of this invention, may be derived from the cited prior art, 
even if this is considered by the combination of the different references. 

7. Hendricks relates to injected pieces of fresh raw meat, which is intended for home 
cooking. Hendricks merely discloses the use of an /Injectate", which is disclosed as a 
composition that penetrates, by means of pressure injection, the muscular tissue, obviously at an 
injection, depth, Retainment of the delivered injectate, comprising oil, within the muscular tissue 
was rather challenged, due to the non-stable incorporation of the injectate within the meat mass. 
The addition of a binder in the composition improved the retention of the injectate. It is thus 
evident that the physicochernical mechanisms that underline the oil incorporation in the cooked 
processed product of App. 10/577,659, are nowhere disclosed, nor even indicated in Hendricks. 
The function of "activated" myofibrillar proteins at the surface of meat pieces, which is of 
primary significance in the mechanism of oil incorporation in App. 10/577,659, is absent in 

KCP-4129631-l 
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Hendricks. Rather, Hendricks uses added ingredients , such as non-meat ingredients (e.g. methyl 
cellulose) to retain the injectate within the meat mass. Moreover, the characteristic localization 
of the dispersed oil phase, as well as the critical process features that ensure the stable 
incorporation thereof, in the cooked processed product, could not be derived by Hendricks. In 
my opinion, Hendricks would not even been considered by a person skilled in the art, dealing 
with the making of processed rea^v-to-eat entire muscular tissue-based cooked products. 
Moreover, to the extent of my knowledge, I do not recall having seen products resulting from the 
patented method of Hendricks. 

8. In my opinion it would not make sense to one skilled in the art to combine any of the 
remaining prior art with Domazakis since Domazakis describes the admixture of oil in a finely 
comminuted meat paste, along with other added ingredients (e.g. phosphates, non-meat proteins 
and starch) and Brandt describes some basic technological issues regarding marinating fresh 
meat pieces, such as the use and composition of a marinating solution, Brandt refers to products, 
such as the Hatfield Marinated Fresh Pork, which are made by injecting a 10% solution, 
followed by massaging and vacuum packaging (Brandt, page 6 of 7). In fact, Brandt teaches 
away from the addition of a "non-soluble to water" ingredient, if his instructions should be 
considered (Page 2 out of 1 > 3rd paragraph: "All of the ingredients should be dispersed in 
ambient temperature water for proper dissolution .^ Therefore, Brandt does not teach anything 
about a fatty substance, Jet alone olive oil. 

9. To my opinion, the cited prior art, either examined individually or in combination, does 
not provide the critical technical features of the claimed method of App. 10/577,659, including 
(i) adding olive oil to the fully tumbled and brine-injected entire muscular tissue, and (ii) 
proceeding to a second independent tumbling step after the addition of olive oil 

K.CP-11 2963 1-1 
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10, Accordingly, it is my opinion that the present invention is unique and not obvious based 
upon my experience in the industry, in view of the unsolved and long-felt need in the industry, 
and the cited references. 

IK 1 declare that ail statements made herein are of my own knowledge are true arid ail 
statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful, false statements and the Like are 
punishable by fine or imprisonment, or both, under § 1001 of Title IS of the United States Code, 
and such willful, false statements may jeopardize the validity of any patents issued from the 
patent application. 
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Substituting OHve Oil for Pork Backfat Affects Quality of 
Low-Fat Frankfurters 



J.G. BL0UKA3 and E.D. PANERAS 



-ABSTRACT- 



Low-fat frankfurters <10% foi), formulate ^^^gil 4 ^ 
pralaln, were made with olive oil. Gamied lo > J^jj ■» 
animal fat 10.9% protein) they had almllor flavor, lower (P<U.U5) 
ST values "dTJSSd (<k/M7.6*> caloric content, buHjadl^r 
ff<0 05> Soaring yUd <5.5-o\5%) mid overall patoiabfllry. A*™* 
K ScSrUls ."mplci with 12* puna* had ^^"^ 
arterial.*. The 12ft protein fraakfmleri compared to the omM 
caol for palaublllry), had similar (P>0,0*) sensory MnlMilN wd 
y p<0.05) Si ftwtfh and Improved toxluro. 
w«h life protein had undwirobla color and ww very w ™ 
1 4ft coTctn bad the ierrie (P > 0.05] ►fed color -« ^f^WJS 
?P<0.05) Dnraeu. skin strength and tatural trails and tower (P<0.05) 
juiciness. 

Key Words: olh/4 oil, frankfurters, tot substitution, lew fat, meat 
product* 

INTltODUCnOK 

IN MOST industrialized societies consjinBn arc ~°^ n f * 
w reduce energy intake, and to reduce fat intake to 30% or less 
of total calorifintake (AHA, 1986). Manufacturing calorie- 
reduced foods, which include low-fat meal products of both 
ESSmS and health interest Mirth, 1988). .hMAB <M» 
sausages produced wUh pork fat have up lo 30# ^ Pork fat 
has abut 40% saturated fatty acids (Brigga and Schwgatt, 
19901 while cholesterol to the most important steroJ present. 

Saturated fet is considered a primary cause of hypefciiple»- 
toSapAttion-aAd Onmdy. MS) andoxidaUon moduot* 
of cholesterol also have adverse tan* h<*irti «»"C*^ 
et aL, 1983; Addis. 1986; Macrker. 1987). AJthough poly- 
unsaturated fatty acids decrease plasma LPt^cholesiero] 
(Matlson and Grundy, 1985), they promote caTCinogenwia In 
experimental aaimals (Clinlonei at., 1984) in coaliaat to sa* 
urited and polyunsaturated fats, diets high In rnonoun^wated 
fat hava been assaciated with decreases in coronary heart dis- 
ease. Prevalence of heart disease was tdallvdy \w in areas 
of the Mediterranean region In which dteis high in cnonoun- 
aaiurated fat arc typically consumed (Keys. 1970; Keys e :a L, 
1986; Arav.nis ind Donlas, 1978). Thus in^rporalwri of 
monoohsaiuralcd fats in meat products may have a positive 
effect on consumer health. * a ji„„k. 

St. John et a]. (1986) increased the monoansaiurateoVsanv 
xaied fatty arid ratio in tow-fat frankfurters using .the ban and 
fat from pigs fed elevated levels of canola oil which contalna 
64% oleic acid. Shackelford et at. (.1991) studied the st - 
ability of tow-fat frankfurters as influenced by feeding or el- 
evated levels of monounsaturated fata to growing- finishing 
swine. They reported that the high-oleate treatments were com- 

Eble to the control in ell sensory characteristics. We^eaa 
0) [ncorporaied canola oil into smoked sausages and found 
fat and calorie-reduced products were acceptable In qual- 
ity. Park et el. (1989, 1990) studied the properties « J^:™ 
frankfurters manufactured by direct Incorporation of Mgfc-oJelc 

The tutors *t* effiMtd with the Ojpf. 
TKhrtofogY, f acuity at Agrhuftwv, Arfstototitn Ur»M, 
08 Tfiessiilontkl, greggft 



sunflower oil (HOSO) as Q source of riwounsaturaied fat. 
They ^porlcd that low-fat frankfurters with »«™»J^ t 
able adrJed water and HOSO could be manufaaured wiftout 
adverse effects on processing yield, texture or sensory prop- 

"virgin olive oU is Ihe most raonounsatorated vocable ^olK 
11 contains 56.W6.59fi monounsaturated fatty ac£s t S-^fc 
iatma tad and 3.6-21,5% polyunsaturated Catty acids (1O0C. 

actas aXcidanls* OlWe oil has a high otologic*! value at- 
Sbute toThigh ratio of vitamin E to polyunsaturated fetty 
«Sr. %tela 1970^ It also has a bwer ratio of saturaled to 

turt^s (<W Ui) produced by dlreci laMM^nP 
oUvIoil b i sole sourer of monoansnibii «d fit. and to sto&y 
effects of protein level In the finished product on quality char- 
Qclertstics, 

MATERIALS Sc METHODS 
rnaredlonts and ftorrhulotton 

M?Lsaa ^e^ Q r P ttdTn^ 

wHalll product formulalion. RftpmiaUva samptes wot 
Briftlv^ I tor wte fat Atid prololn (AOAC, 1984) prior lo ftecs- 
iSI mo e Sato "am tempered at 0'Cfer24j h prior to ajc. 

mSS tor 2 min wllh one- part 8 od urn cudnale. The mixture w« 

Four utatmcnts were prepared (Table I) .The oonirrt 
uslne only porV back fit formulated to a» M ^"*Jg?f5i 
TUcw values represent aboul the mjw , fat " d _P«^ n SSK"^ 
cornrnerdll IrtnEfuricix in Orcece Bloukwand Paftcni*. 1986). The 



Tebia 1 ~Formuiatton tnowtonta 



Control* 
A 



12 



D 



Besflun (l.SJHfal) 
pork lean 1X87% fell 
?ct k baokfet (7^.84% ht) 
OHv« olh 
lea / waUr 4 
Sodium ohlortd* 
Sodium nUfli* 
Sodium atoortwio 
Phosphate* 

Sodium eisainata 
SUireh - 
6aagorjgg 



700 
1000 
1700 

1630 

as 
1 

3 

12 
SO 

aoo 

2« 



830 
1170 

41S 
2BIS 
S7 

4 

12 
SO 

«o 

82 



1C20 
143D 

40S 
217 S 
B7 . 

1:2 

4 
12 
60 
200 
33 



1200 
1700 

3BB 
IttS 
87 
1.2 
4 
12 
50 
200 
22 



- Pwc^i ai batur oompoiUlmi 30.S^ 4BAia, m.\% wd 32.0M, raip«w»if. 
Vdt/me 55, NO. 4, t953-JOUrWAt Of FOOD SC/ENCF-705 
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LOW-FAT FRANHfVnTERS WITH OLIVE OIL... 

ether three irestmeais were produced with olive oil formulated to give 
a final eroduet with ha then \Q% fat and 10%. 12ft and 14% prolein, 
t«r*eirveiv In low-fat trcaimentt the added tall was reduced while 
KouMcT itiwdlnfii ww Increased « suggested by Wirth 0988. 
1991) and HoogeDkamp (1989b). AH treatments were . replicaiod three 
Urocs from separate meal »nd W sources ai three different time pe- 
riods. 

Frankfurter manufacture 

The o art lolly thawed lean was mixed wllh curing ingredients and 
dry chopped far 20-30 too in a Loika 30L cutler a! low speed. After 
dry chopping about half the water was added In- tha form ef ice and 
ihe chopping centfoued until a lempCfaiure of +3X was reached. At 
lba< point Ihc thawed pork backfat. pre -emulsified olive oil, seasoning 
and other Ingredlcnti, together wllh I ho remainder of iho Icc/waier, 
wore added and the bailor was chopped at high sp<cd until (he final 
temperature reached ire. 

tamed lately ailer ehopptng tha bailer of each ircatmcol was vac- 
uum iiuffed Into 14 mm diameter Hojax cellulose easing. Each treat- 
ment web handlinked at 15 on inlervals and Ihe trenWuriera were heat 
processed and smoked In a smokehouse to internal temperature 72*C 
(Hoogookamp and b, Wiitb 1988, 1991). The frankfurters were 
showered fur 15 roin and chilled at +2*C for 24 hr. After chilling Ihe 
frankfurters were peeled, vacuum pidcagcd (vacuum level 650 mmHg) 
in film pouchs* with a reported oxygen permeability rate of *U6cn>V 
mW hr/1 aim (2yC. Q% AH) and stored In the dark in a cooler at 
+VC until subsequent aniJyaia, 

Baiter prop«rU« 

Iromcdialcry attar processing the following parameters of beltera 
were determined: pH was determined with a wTW digital pH meter 
with correct to ru for temperotoie dlfferencee. Vlieodcy wee measured 
immediately after baiiar preparation wllh a Brookftald digital vj scorn, 
atcr, model DV-tl. set «t 2.5 rem and equipped with a spindle No 5. 
Frankfurters were weighed beforo heat processing and smoking and 
after chilling at +2'C Cor 24 hr. Hie processing yield (9&) waa deter* 
mined from the wcjjhts. 



Chemical onolyals 

Representative samples from each treatment were homogenized and 
analyzed, prior lo vacuum packaging (0 week), for percentage mola* 
lure* fct (cihcr— mttracieble), protein, ash, starch end sodium chloride 
according to alandeid AOAC (1364) procedures. Percent added water 
was also calculated accOTdlng to AOAC (1984) formula. Sodium ni- 
trite was determined by Ihe ISO (1575) method. All analyses were 
performed In duplicate. 

Purge loss 

Two vacuum packages (°* 250-300g each) per treatment were used 
to determine purge loss of frankfurters the ist» 3rd ood 5th week of 
storage In the dark nt 4*C. Before packaging each link of frankfurters 
waa dried with paper tissue and ail links per pack ago were weighed. 
After removing lausiges from the package each link waa again dried 
with piper Untie aad all links per package were jewolghod. Purge 
loss was detemtfned from ihe difference In weights between the two 
measurements expressed as percentage of Initial weight. 

Color meejuremena 

Color measuro meets were performed the 0 and 5lh week of storage. 
A True— Color Ksolec colorimeter was used to evaluate a and b 
(Hunter color system}. The Instrument was jlendwdiwd using a while 
ceramic tile calibrated to iTistimolua values of 1* «• 4- 90.0, a - 
"1.03, and b «- + 2,4, Two frankfurters per treatment were used. 
The surface of the glass I ray was cample tary covered with tecUanS Of 
the frankfurters sna tour measurements were taken per link by rotating 
tha glass tray onc-ouarter after each rncasuremenl. Data are moans of 
eight measurements. 

Rnnrfdlly determlnntlon 

The 2.Thiobsrbhvrle acid (TBA) lest according to Taxied gig et ol. 
(I960) wai used to deiemUna extont ef oiddairvo rancidity after the 



0, lat, 3rd and 5th week. Two frankfurters were randomly sampled 
bom aocll treatmenl. Tho frankfurters were ground in a chopper for 
1 mm end two 10»g portfaos were removed for TBA analysii. Du- 
plicate dolcrmfnallona were conduced on each treatment. The amount 
or residual nitrite In each temple was taken Into account and Ihc 
amounts of sulfanilamide were added In the samples for TBA analysis 
according (o the modifications of Shohf dl el al. (19&5). Readings were 
made on a LKB Uliroapie If ipcctrophotomjctcr at 538 nm. The con- 
vonion factor 7.8 was used in calculation of TBA numbers. 

Sensory evaluation 

Sensory evaluation was conducted the 1st and 5lh week of storage 
by a frvo-mcmbcr IraJncd paool, Trio panellsH were choaco on tho 
basis of previous experienca En evaluating rrtrnkftirtcrs. The following 
attributes were evaluated ol a 5*poinl or g^oJnt scaro: color « » 
very inienarve, 1 - very poor), springiness (5 « extremely apringy, 
1 ■=» not apringy), firmness (8 - extremely firm, 1 « extremely soft). 
Juiciness (8 » exlnsmely Juicy, 1 « extremely dry), flavor intensity 
(8 » extremely airong, t - extremely weak to onpleasant). overall 
pal» lability (8 -> pBlstable, 1 - unpalatable). Bach attribute was 
discussed and tests were Initiated after pan cNs IB were familiarized with 
seatcs. Samples were prepared by Keeping frankfUncn; fn boiling water 
In Individual pans 2 min. Warm, 2,5 cm long pieces from each treat- 
ment wer* randomly distributed for evaluation. Tap water was pro- 
vided between samples to cleanse the pafste. 

Texture profile onntyila 

An Instron Universal Testing Machine, model 1140, was used to 
conduct texture profile analysts* as described by Bourne (1978), -after 
1 wk storage. Samples were prepared by steeping frankfurter* in boil- 
fog wa|er tot 2 mln and cooling Id tmblenl temperature. Four 20 mm 
long sections per treatment were axial ty compreiscd by a two cycle 
compression test to of original height. Foice-tlma deformation 
curves were recorded al a aosihesd speed 5 cm/min, chart speed 5 
em/min and full scale 50 kg. Texture variables of force and area 
measuramaata weed FP ~ force 10 fraciure] Pi » maximum force 
for first compresalon; Al « total energy for first compiesafozu F2 •» 
rxuodmom force for ancond compressronj A2 — tola! energy fbr sec- 
ond compression; springiness (SJ => height aemple recovered between 
end of first compression and atari of second; gummfness « Fl x A2/ 
Al; chewiness - Fl x A2/A1 x8; and ccheslvwitss » A2/A1. Peak 
areas were determined by using tho Lodd Graphic Data Analyzing 
System. 

Skin itnngth 

Skin atrongth of frankfurters was measured wllh a penetrometer Sor- 
Berlin, model PNR 6, equipped with a half-scale aluminum cone of 
45 g and 20 g (bad weight. Samples were meparcd by sleeping frank- 
furters in boiling water for 2 mm and cooling to ambient. Tho pointed 
part of tho cone waa placed at the nirFacc of the frankfurters and the 
instrument was turned on for 10 sec to produce a puncture. The depth 
of puncture wax measured In mm and higher depth means loss aidn 
strength. The same procedure was applied to five surfaoe areas of 
each of two links of frankfurters per Ireeiment. Data reported ate 
means of ten measurements. 

StaUrUcal analysis 

Data collected for batter characteristics, proeesilng yield, chemical 
composition, sensory and Instrumental texture profile values were an** 
tywd by one-way inxryaJi of wriinee. Data collected for purgo losses, 
pH, TBA values and Instrumental color were analyzed by a rwo factor 
notorial arrangement ia a completely randomized design. The factors 
were: treatments (A, B ,C.D) end storage lime. Means wore compared 
by using the tSPaoi lelU Dlts analyses were performed uaJng the 
MSTAT program. 

RESULTS & DISCUSSION 

MEAN pH and vfscwily for uncooked batter of control and 
low-fat frankfijrtera containing olivo oil wore compared (Table 
2). No differences (P >0.05) were found between pH of eonirol 
and low-fat baUers . The Brookfleld viscosity of uncooked bat- 
ter in lowvfet frankfurter was higher (P<0.05) In treaUnenls 
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Table 2-pH and viscosity hf uncooked batter ol centra* and tow-tot 



Parametria 


Corv 
trot" 
11* 


Low-IbI treatments* 1 


10% 12% 14* 






8.81 <0.2Sh B.41 (0.121* 0.33 40.nl" 


BrtOkffoJd 




151 114.93)» 338 {B9-6S^ 4SS C3fi.18)i 


^laeoelty 


414 (17.31)* 









b Pnparad wkh vVok» alV« oB •nlferiiwlktad fa*- <19U (bland 1CH, 13% and u* 
Muntwftidii th* %m* row wfth iflHaram wpariaHpt hlUn «a dlKarani 0" < 
* Maeni ffUntfard davit don). 



Tobf» *- Processing yield and prox/m*te romp as (({an of control and tow- 
fat frankfurters containing off** efl» 



Carilrot> 
11% 



10* 



12% 



14% 



Prcca«»tr»o ylild 

1*1 
Moteturo<%> 
f/fltalrt |%J 
Fflt<%! 
Ash \%) 
Stare* 4%) 
Sodium o World 9 

Sodlum'iiftrrw 

Adtfedwatar {%r 
Calork torvtadt 
|KcaVl00 e l' 
Calorie content 
nducllon |%j 



80.6 80.2 f7.Jf 

_ ... ?Q(6 [ Dt4 j. 

10,7 (D.1>* 
11.8C0.1J* 
2.8 [O.J^ 
"4,3 (D>8)< 




80.8 (fcflr* 
88.7 (O.Ef 
\7A (D.2)* 
ia8 (0.4)* 
4.7 

4.1 (0.8]* 



80,5 {4.7)« 
680 

14.3<0.2V 
10.010.7J* 
2.8(0.11- 
4.1 [0.7J« 



retail' iuumi* i.ato.u- i.bio,ii« 



112 (0.8)' 117 |?.SJ* 
12.9 {tAr 4 88.8 C0.5J* 



312 



103 
47.8 



125 {23.0}' 
24.S 1 1,4j' 



46.1 



110 IW 
11. B 10.B)* 

172 

44.7 



• Pnpuid wtt* pork backta and JotmulaUd for WH fit and 11% pr»siln. 

* flpttdwhhvbgrntnvt oil infl fomujWidfDi «10U Til and 10%, »J%*nd 14% 
prOUliL 

• c«leuf«!loni toaad on 8.1 Kcdfa far fei and 4.1 teatta to' retain and eirboKy- 
dtJtMfWVth. IMS). 

« Mmti* wllhb> tuna row wfth dlrbrftAt ■uptrie/tpt l*Wfi VI dttrarant tf* < 0.0*4. 
a Mum («t»nd«rd deviation}. 

* p*«*t« «*d«J wusf • [W- 4Py|1 - ♦ 0,04 PL whara W - moUtua tt, P 
- pnxtin % fAOAC. IB84). 



wilh higher protein. No differences were found in viscosity 
between controls and low-fat treatments wilh 14$ protein. The 
added water in both treatment* was similar, 12.6% and 11.8% 
respectively (Table 3), These results agreed with CJaus et si. 
(1989) who found that added water had greater effect than fat 
or protein On Brookfield viscosity. 

Processing yields (Table 3) for control (86,6"%) were 5.5- 
6.5% higher {P< 0.05) than for low-fat treatments ffiO.2-BO.5fc). 
Those results were In accordance with Townaend et aU (1971) 
who found that frankfurters with vegetable oil had lower 
processing yield than those prepared with animal fat, Prelim- 
inary experiments have shown that the small reduction of added 
salt In low-fat treatments, (16\lgrtcg of baiter Instead of 17.5 
a/kg in the control) had no effect on processing yield. Park et 
al. (1989) otso reported that control frankfurters wilh 30% 
animal fat hid 5-6% higher yield than low-fat treatments with 
*»17& oil and the same added salt. 

The proximate composition of control frankfurters was very 
near the targeted values. Total fat and protein concentrations 
of low-fat frankfurters were higher than targeted values, due 
to higher moisture loss during processing. For purposes of 
discussion, references to protein concentrations will be made 
according in formulated teveis. The higher the nrotetn content 
the lower the moisture content of the Tow-fat frankfurters ex- 
cept for the frankfurters with 10% and 12% protein where there 
was no difference (P>0.05). No differences (P>0.05) were 
found in sodium chloride and sodium nitrite content although 
added quantities In low-fat treatments were slightly different. 




a a c o 

f/ff. f — Effect of store go (/me on purge fossa* of contra! (A) and 
fowiai f/snJefurtBrs (&,CD) contatntng oftve off. (A) Prepared with 
porkbBckfat end formulated tor 28% tot and f r % protein. (8.QD) 
Prepared with virgin olive oli and formotatad for <J0% fat and 
10%. 12% and U% protein, /iwpectfraA/. Ban wtin different 
superscript letters er& dHhreni {P<6.0$). » 1st wK ° 3rd wJfc o 
St ft wk. 




0 1 2 0 4 B 

Storage time (weeks) 

Fig, Z-pH vetoes of centre/ (M end tow fat frenkfmera(B 4 t^D} 

contEfnhgcllve off. tAt • Prfpared^th pork beettat and 

formulated for 28% fet and ti% protein. (B) o ci (C) 

4 «, (Dj o— — o prepared with onfy virgin olive oQ end 

formulated for <1Q% fat and 10ft, 12* and 14% protein, re- 
spectively. 



The total reduction In caloric content of low-fat frankfurters 
ranged from 44,7% to 47.6% compared to controls. 

'Sb tow-tat treatment wilh 1096 protein had higher (P<0,05) 
purge loss than aU other treatments. Storage time had a sig- 
nificant effect on purge teases, especially in low-fat treatments 
(Pig. 1). The lower the protein revel the hlaher the purge losses, 
the low-fet treatment with 14% protein was not different 
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LOW-FAT FRANKFURTERS WITH OUVE OIL... 

Tkbi* of ttortgv ttmo cn T8A vofuos fag mtfanafdnh yto/k?) 



Storafl* 
dm* 


Contra t* 
11% 


10% 


Lawtfatiraatmanis*- 
12% 


14% 


0 WNk 


O.B1« 


0.B2* 


O.Bfl* 


MS« 


latweak 




a.4S» 


as* 


(US' 


3rd waak 


0,07* 


0.67* 


ALBS' 


Q42» 


5th weak 


0.85* - 




0.53* 


©.42* 



lain, 

» Prapwad wltk virgin otlvo oil And famtuiatcd for <10U fal and 10%. 
12% and 149b praiatn, raapectlvgly, 
•*• Maana within aama row with different eupaTac/lpl lottara am dKfarent 
<P < O.0&K 



(P>0,05) in purge loss from the control during the storage 
period of 5 wk. Claus et el. (1990) found that the low-fat 
frankfurters had higher consumer shrink and purge losses. Higher 
purge losses of low-fat frankfurters were due to lower ionic 
strength. In our urperiment the added salt in low-fat treatments 
was purposely reduced slightly. This probably contributed to- 
further decrease of tonic strength in low-fat treatments. The 
Increase in purge losses during storage was due to the decrease 
in pH. The correlation coefficient between purge losses and 
pH after the 1st week of storage was r = (P<0.05), 
The pH of control woa reduced from 6*5 to 6.0 and that Of 
low-fat treatments from 6.4 ro 5.8 during the 5 wk storage of 
vncuum-packed frankfurters at 4'C (Fig. 2). Paneras and Blou- 
kas ( 1 98B> reported a decrease in pH from 6.3 to < 5.8 during 
the 9 wk storage of vacuum packed frankfurters at 3°C. Kemp. 
Ion and Bobier (1970) also found a decrease in pH (torn 6.3 
to 5.4 during storage of frankfurters under vacuum at 5°C for 
28 days. Sfmard et aL ( 1983) reported a decrease in pH from 
6.18 lo 5.42 during 7 wk storage of frankfurters under vacuum 
at 7°G The pH decrease was attributed to activity of lacto- 
bacilli, and/or dissolution of CO a into meat tissue. 

TBA values of refrigerated vacuum-packaged frankfurters 
over 5 wk were compared {Table 4), All low-fat treatments 
. containing olive o& had lower (P <0.fc)_TBA values than con- 
trol, initially and during 5 wk storage. The lower TBA values 
observed In olive oil containing frankfurters was attributed to 
tocopherols and phenolic substances with antioxidant activity 
in addition to nitrite. The TBA values of control treotmcnt 
although higher than low-fat treatments were lower than ac- 
ceptable range ^<1.0) for oxidative rancidity (Ockerman, 1976), 
Storage time did not affect TBA values, probably due to the 
presence of curing ingredients, such as nitrite, phosphate and 
ascorbate, which also act as antioxidants. 

Means for color me^oremerits (Table 5) stiowed no differ- 
ence (P>0.Q5) In Hunter L and b values between treatments 
and storage-lime. These results were in agreement with Ahmed 
et al. (1990) who found thai decreasing fat content in fresh 
pork sausages with simultaneous Increase in added water, did 
not affect Hunter L values. The lower the protein level of low- 
tat frankfurter* the lower (P<(X0S) the redness. The low-fiu 
treatment with 14% protein level had the same fp<0,05) Hunter 
a value as the control. Differences in redness between low-fat 
treatments were due to different added water and protein lev- 
els. In low-fat treatments, added water increased from 12.4% 
to 39,2% while protein content was inversely reduced from 
14.3% to 10.7% (Table 3). Reduced protein content resulted 
in dilution of myoglobin and consequently less red color. Dur- 
ing the 5 wk refrigerated storage under vacuum no decreases 
in redness were observed 

Data on sensory scores and instrumental texture profiles of 
control and low-fat frankfurters containing olive oil were com- 
pared (Table 6). The low-fat treatment with 10% protein had 
lower <? < 0.05) color, firmness and overall pa) stability scores. 
The treatment with 12% protein had similar (P>0.GSj aerwory 
attributes except palatabiUty, Too higher the protein content 



rot fa S-Huntir cohr ttoAfe* of control ond low>(M frsnUurtsn ca/Mafo. 
tng cflUa gg 



Kunlor 
color 



SiDtBgB 



Low-rat tifiitmonlj* 



numbem 




11% 




m 


14% 


L {Ughtncsi) 


0 


66.9* 


SS.7« 


54.4- 


844" 




6 


54> 


B5.?« 


64.P 




$ (radnaaa) 


9 


14,4* 


11,1' 


11.4' 


14,7- 




5 


13.5* 


10.6- 


\u* 


14.0* 


t (yoUownooB] 


O 


12.0* 


13.6* 


iaj» 


ia.i« 




s 


ta.p 


13,9* 




13.1- 



• frapifod vriih port bttkiH and farmulaitd tor 21* tn ind 1 tH protein. 

* Prapir*dwl!ftvtiqtootf*aefl lAd fonmictadfea «tO%bi and 10%. u% and U% 
proiafn. 

m Ms ma within row**f»ma number* v*n hcfUJartntaupari crape lauata an cTOTaro/A 
<P « QJ05U 



Tz6fo 6— Sensory teens rnrf thitrvmentst iextur* profit* of contra/ vnd 
tow4mt frankfurters tontatittng of/vm of* 





Con- 
vol* 


Low-fat treatments* 


Paramaiew 




1094 


12% 


14U 


Sansory attribute; 










Col oH 


4.0- 


3.0- 




4.6- 


5printftni£t> 


4,2* 


4.1* 


4.3* 


4.3* 


RrninoaE 1 


4.6< 


2.7* 


4.2* 




Julclnoas) 


1.2* 


5^«» 


B.4*» 


B.0> 


Flavor Intensity* 


5.7* 




BA* 


5.8* 


Ovarall pafatabtihy' 


7.3* 


5.7* 


e.e' 


0^ 


Skin rtranath (mm) 


1S3.6- 


1BB.0' 


I20> 


77.0* 


TttxUire ixoflla* 










FractaraWIIty [Ff \* 




W.7* 


ei.li 


8B.0* 


1at bite hardnoffs 












47.4' 


43.6* 




IW^f 


2nd brto hardnoti 












24w8" 




97.ff 


SprinQlneia \$y 


15, J« 


U.7» 


1B.4*» 


17,0* 


Cohearvwi«aa \AVM) 


0.2- 


0.1* 


0,2' 


0.2' 


GurrvnlnoM (F1XA2/A1J 




6.7- 


16.4* 


23.7» 


Chawlnost . 










(F1XAa/A1XS) 


140.2* 


S7.B* 


2B4.Q> 


403.6* 



' J*rBpor«<l wlih pork tuekfjt *flii formui»i6d tw SSHrsi end 1l*protatn 

^ Pvaparatf v*r 6 ln«Bv« oil and rotqiLUted lor \t% (M and 10H. ir* md Vi% 

pro bain. 
« Dat* pratarUid via maana 
41 Maanj WUiln tow wllh dlflini aapancrfpli aia dif7aj«ni CP c 9X&), 
• 6 - vary tntajulva, 1 *- vary pro 
■ 6 • Mlraun»)y epifngy, I ^ Bin aprtngy 
1 8 - axti smaty firm, 1 - aktramary ioft 
I a - aucaramaiCy iiieft 1 - »xu«m«ty dry 
i e - axtfantoi/aUenOi 1 - Btlttmahr wnak to un«xi«ua^ 
1 B - paJ«taW« f 1 - vnpaiaubta 
» Dipioaaaottn l^wtana 



the higher (P<0,05) the firmness In low-rat frankfurters. Si- 
mon et al. 0965) and Onus el &l. (1989) reported toe same 
effects. Dlffereric&a in flavor intensity between the control and 
low-fat (rcatmeots were not significant. 

The 1st week of storage the control treatment had higher 
(P<0,05) overall paJaiabiliry scores while differences between 
fow-fat frankfurters with \2% and 14% protein were not sig- 
nificant. The frankfurters with 10% protein were very soft 
while those with 14% protein were harder and less juicy thao 
the control. During the 5 wk cold storage a (P < 0.05) reduction 
in overall palatabiUty was found in all treatments (Fig. 3). The 
control trejtrxtertt had higher fP<0.05) overall notability while 
in low-fat treatments containing olive oil the higher tbe protein 
level the higher the overall paUubtliry. The observed decrease 
in placability during storage was probably due to microbial 
activity of lactic acid baetona, which ia In agreement with pH 
reduction (Fig. 2). 

Tho control treatment had higher skin strength and fr&ciur- 
abiliry and not significant changes in bite hardness, gurnminess 
and chewfness with 10% protein low-fat frankfurters. Thb was 
probably due to tbe simitar protein level of the 2 treatment* 
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Fig. 3 - Ove/etl p 8 !&t ability scores the 1st and 6th weoA of stor- 
age of control {A) and lowJat frankfurters (B,C,0J containing 
olive off. (A) Prepared with pork baoktat and formulated tor 28% 
fat end ff% protein (&.CD) Prepared wftA virgin olive oii end 
formulated tor < 10% fat and 10%, 12%. and 14% protein* r&> 
specdvefy. ■ 1st wK O $lh wk *8 - palatable* 1 - unpalatable; 
Bars vrith Afferent superscript tetters are different (P<0,05}, 



(Tabic 3), According 10 Saffle at al. (1964) the skin strength 
fs developed fay the migration of protein to Ihe surface of frank- 
furters and subsequent deftatur&tlon during smoking. Differ- 
ences between the control and low-fat treatments with 12% 
and 1496 protein for skin strength, fracttirability, lat and 2nd 
bite hardness, springiness, gum mines* and chewinus were sig- 
nificanL The higher the protein in low-fat treatments the higher 
(P<ChOS) was the skin strength, the 1st and 2nd bite hardness. 

fummtness and chewlness. Low-fat treatments with 12% and 
4% protein had no significant differences for fracture bility 
and springiness while all treatments had the same (P<0.05) 
cohesrveness. 

CONCLUSIONS 

LOW-FAT FRANKFURTERS (10% fat} could be manufac- 
tured with otfve oil and without added animal fat. The low-fat 
frankfurters would be highly desirable from a diet/health stand- 
point as they contain mc ^unsaturated vegetable oil, have lower 
caloric value, reduced cholesterol and a higher protein content. 
Among low-fat treatments with olive oil. thai with « 12% 
protein had quality characteristics most comparable to the con- 
trol. 
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